Purification and characterization of the gene 1.2 protein of bacteriophage T7.
Gene 1.2 of bacteriophage T7, located near the primary origin of DNA replication at position 15.37 on the T7 chromosome, encodes a 10,059-dalton protein that is essential for growth on Escherichia coli optA1 strains (Saito, H., and Richardson, C. C. (1981) J. Virol. 37, 343-351). In the absence of the T7 1.2 and E. coli optA gene products, the degradation of E. coli DNA proceeds normally, and T7 DNA synthesis is initiated at the primary origin. However, T7 DNA synthesis ceases prematurely and the newly synthesized DNA is degraded; no viable phage particles are released. The gene 1.2 protein has been purified to apparent homogeneity from cells in which the cloned 1.2 gene is overexpressed. Purification of the [35S] methionine-labeled protein was followed by monitoring the radioactivity of the protein and by gel electrophoresis. The purified protein has been identified as the product of gene 1.2 on the basis of molecular weight and partial amino acid sequence. We have found that extracts of E. coli optA1 cells infected with T7 gene 1.2 mutants are defective in packaging exogenous T7 DNA when such extracts are prepared late in infection. Purified gene 1.2 protein restores packaging activity to these defective extracts, thus providing a biological assay for gene 1.2 protein. No specific enzymatic activity has been found associated with the purified gene 1.2 protein.